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(57)Abstract: 

PROBLEM TO BE SOLVED: To perform the excellent 
regeneration of a filter without needing a long time for 
regeneration and the increase of an amount of a feed 
power even on an operation condition that an exhaust 
gas temperature is especially low during idling. 
SOLUTION: A catalyst converter 2 is arranged upper 
stream of a flow of exhaust gas from a catalyst carrier 
filter 3 arranged in the middle of the exhaust gas flow 
passage of the internal combustion engine and collecting 
fine particles contained in exhaust gas. A partial heating 
heater 21 to electrically generate heat and partially 
activate the catalyst of a catalyst converter 2 is mounted 
on the catalyst converter 2. When the filter 3 is 
regenerated on an operation condition having an 

exhaust gas temperature lower than a catalyst activated temperature, the partial heating 
heater 21 is energized to partially activate a catalyst converter 2. Further, unburnt fuel is fed in 
an exhaust flow passage 1 , situated upper stream from the catalyst converter, by a fuel 
injection valve 4 and oxidized by an activated catalyst. Since a fuel feed amount is controlled 
to a small amount enough to allow maintenance of an activating state by the activated catalyst 
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until the active state of the catalyst is stabilized, a device temperature is not lowered and 
thereafter through the increase of a fuel feed amount, an activated region is enlarged to a 
whole. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to a means to carry out combustion removal of the particle 
which carried out uptake especially about the exhaust air particle purge of internal combustion engines 
which do uptake of the particle contained during an internal combustion engine's exhaust air to a filter, 
and purify exhaust air, such as a diesel power plant, and to reproduce a filter. 
[0002] 

[Description of the Prior Art] While inflammable particles, such as a carbon particle, are contained 
during the exhaust air discharged by internal combustion engines, such as a diesel power plant, uptake 
of this is carried out to a filter and exhaust air is purified, carrying out combustion removal of the 
particle which carried out uptake periodically, and reproducing a filter is performed. A fuel is supplied 
to a filter and the approach of heating the particle which carried out uptake with the oxidation heat of 
reaction of a fuel, and burning is learned at the same time it makes the filter support an oxidation 
catalyst and raises whenever [ catalyst temperature ] with hot exhaust air as a playback means of this 
filter more than activation temperature, for example. 

[0003] However, by the above-mentioned approach, it is difficult like [ at the time of an internal 
combustion engine's low rotation and low load driving ] to carry out the temperature rise of the catalyst 
in a service condition with a low exhaust-gas temperature more than activation temperature. For this 
reason, since the catalyst is not being activated even if it supplies a fuel, heating combustion of the 
particle to which the fUel caused and carried out uptake of the oxidation reaction cannot be carried out. 
Consequently, the filter started blinding, exhaust gas pressure increased, and there was concern to which 
an internal combustion engine's engine performance is reduced. 

[0004] On the other hand, previously, this invention person etc. proposed the exhaust air particle purge 
which formed the partial heating heater 2 for heating a surrounding catalyst partially in the upstream of 
the catalyst support filter 3 prepared in the middle of exhaust air passage 1, as shown in drawing 6 
(Japanese Patent Application No. No. 176684 [ six to ]). It constitutes and the partial heating heater 2 
becomes so that it may generate heat electrically in a part of catalyst support of for example, a metal 
honeycomb mold, can heat a catalyst partially by energization and can be activated. 
[0005] In the above-mentioned configuration, when an exhaust-gas temperature reproduces a filter by 
the service condition lower than catalytic activity-ized temperature, first, power is supplied to the partial 
heating heater 2, and a part of catalyst is activated ( drawing 6 , 7 reference). And from the fuel injection 
valve 4 prepared in exhaust air passage 1 wall which counters the partial heating heater 2, a little fuel 
tends to be injected, the fuel amount of supply tends to be increased gradually after that, the whole 
catalyst of a filter 3 tends to be activated with the oxidation heat of reaction of a fuel, and it is going to 
enable playback of the filter 3 at the time of low rotation and low load driving in the beginning. 
[0006] 

[Problem(s) to be Solved by the Invention] However, by the above-mentioned playback approach, if 
exhaust-gas temperatures, such as the time of an idling, do not lessen the fuel amount of supply enough 
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in a low service condition especially, there is a problem that playback of a filter cannot be performed. 
The fuel amount of supply required if this has a low exhaust- gas temperature, in order to carry out the 
temperature up of this increases, it is because the part latent heat of vaporization also becomes large, and 
a heating value required for the wall surface temperature of the partial heating heater 2 to fall, and 
activate a catalyst is not obtained, but it becomes difficult to reproduce a filter (shown in drawing 8 as 
(a)). 

[0007] Then, although the fuel amount of supply is lessened enough, and it must consider as a setup to 
which it is made to increase slowly enough also when making the amount of supply increase further so 
that the wall surface temperature of the partial heating heater 2 may not fall ( drawing 8 (b)), playback 
takes long time amount and it is not practical. In order to avoid this, it is necessary to increase the power 
supply to the partial heating heater 2, and a problem is in economical efficiency. 
[0008] Carrying out a deer, this invention has the time of an idling etc. in offering the exhaust air 
particle purge of the internal combustion engine which can reproduce a filter good, without playback 
taking a long time or an exhaust-gas temperature increasing a power supply also in an especially low 
service condition. 
[0009] 

[Means for Solving the Problem] In the configuration of claim 1 an internal combustion engine's particle 
purge The catalyst support filter which carries out uptake of the particle which is prepared in the middle 
of an internal combustion engine's exhaust air passage, and is contained during exhaust air, It has a 
catalytic converter in the upstream to the flow of exhaust air, and when reproducing a filter to this 
catalytic converter by the service condition with an exhaust-gas temperature lower than catalytic 
activity-ized temperature, the partial heating heater which generates heat electrically and can activate the 
catalyst of the above-mentioned catalytic converter partially is attached. Moreover, a purge is equipped 
with a fuel-supply means supply the fiiel which is not burned in the inside of the exhaust air passage of 
the upstream from the above-mentioned catalytic converter, and the control means of the fuel amount of 
supply, and a control means is made little [ extent to which the catalyst which activated the fuel amount 
of supply based on the catalytic-activity condition of the above-mentioned catalytic converter until the 
active state of a catalyst was stabilized can maintain an active state ], and it has made as [ control / to 
make the fuel amount of supply increase after that ] (claim 1). 

[0010] The particle deposited on the filter with the oxidation heat of reaction in order that a fuel might 
oxidize according to a catalyst, if the fuel which is not burned in the inside of exhaust air passage with a 
fuel-supply means when an exhaust-gas temperature is beyond catalytic activity-ized temperature like 
[ in case playback of a filter has an internal combustion engine in the service condition of high rotation 
and a heavy load ] was supplied can be heated, and it can be made to burn. However, since the catalyst is 
not being activated like [ in case an internal combustion engine is in the service condition of low 
rotation and low loading ] even if it supplies a fuel when an exhaust-gas temperature is lower than 
catalytic activity-ized temperature, a fUel does not oxidize and playback of a filter cannot be performed. 
[001 1] When such, with the configuration of this invention claim 1, power is supplied to the partial 
heating heater attached to the catalytic converter of the catalyst support filter upstream, the catalyst near 
the heater is heated, and the catalyst of a catalytic converter is activated partially. In the place by which 
the temperature of a partial heating heater was stabilized, with a fuel-supply means, if whenever [ near 
the heater / catalyst temperature ] supplies a fuel with extent more nearly little than activation 
temperature which does not become low, it will oxidize with the catalyst which the fuel activated 
partially, and a catalytic activity-ized field will spread gradually in response to the heat of reaction. 
Here, without reducing the wall surface temperature of a partial heating heater, since the catalyst 
activated once is controlled by the small quantity of extent which can maintain an active state, the fuel 
amount of supply can extend an activation field gradually, and can expand it from a catalytic converter 
to some filters. 

[0012] In the place by which the active state of a catalyst was stabilized, if the fuel amount of supply is 
made to increase, a fuel will oxidize in the spreading catalytic activity-ized field, a catalytic activity-ized 
field will spread further in response to the heat of reaction, and, finally the catalyst of the whole filter 
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will be activated. A fuel oxidizes with the catalyst of a catalytic converter and the whole filter, carries 
out the temperature up of the particle deposited on the filter with this heat of reaction more than ignition 
temperature, burns it, and can reproduce a filter. 

[0013] What is necessary is to more specifically form a means to detect an exhaust-gas temperature in 
the downstream of the above-mentioned catalytic converter or a catalyst support filter, and just to 
constitute so that time amount until the fuel amount of supply and the active state to which the catalyst 
of a catalytic converter can maintain [ the above-mentioned control means ] an active state based on the 
detection result are stabilized may be computed (claim 2). 

[0014] Furthermore, the above-mentioned control means judges whether the active state of a catalyst 
was stabilized by whether for the exhaust-gas temperature detected with the above-mentioned detection 
means to have risen, and to have been stabilized, and if it sets up so that the fuel amount of supply may 
be made to increase from the time of the rise of an exhaust-gas temperature being stabilized (claim 3), 
fuel-supply time amount until the active state of a catalyst is stabilized can be made into more suitable 
die length. 

[0015] Moreover, a catalyst support part can also consider the above-mentioned catalytic converter as 
the configuration which has sufficient die length to burn the total fuel supplied (claim 4). Since all the 
fuels supplied burn within a catalytic converter at this time, the temperature gradient in catalyst support 
filter order can be made small. There is an advantage which can compare with the configuration which 
burns a fuel within a filter by this, and can reduce and prevent the cinder of a particle, and can prevent 
the filter damage by the abnormality elevated temperature in filter back etc. 
[0016] 

[Embodiment of the Invention] Hereafter, the gestalt of 1 operation of this invention is explained with 
reference to a drawing. In drawing 1 , an internal combustion engine's exhaust air passage 1 has 
prepared the major diameter on the way, and to the flow of exhaust air, a catalytic converter 2 and the 
catalyst support filter 3 set spacing, and are arranged from the upstream in this major diameter. 
[0017] It makes it come, after the above-mentioned catalyst support filter 3 consisted of porosity 
ceramics, such as cordierite, and coating this with gamma-alumina etc. to support oxidation catalysts, 
such as Pt or Pd-Rh. This filter 3 has many eels in the flow direction of exhaust air, and has made them 
with the structure which closed the edge of either the exhaust gas installation side of each [ these ] eel, 
or a derivation side in the shape of a hound's-tooth check. And while the introduced exhaust gas 
circulates between each eel through a porous septum, uptake of the particles, such as a carbon particle, is 
carried out. 

[0018] After carrying out the laminating of the band-like plate and band-like corrugated plate which 
consist of heat-resistant metallic foils, such as stainless steel, and coating with gamma-alumina etc. the 
metal support of the honeycomb structure which it comes to twist around the circumference of a rod-like 
center electrode at a curled form, the above-mentioned catalytic converter 2 makes oxidation catalysts, 
such as Pt or Pd-Rh, support, and is constituted. 

[0019] The above-mentioned catalytic converter 2 has the partial heating heater 21 for generating heat 
by energization at the upstream edge, and activating a catalyst partially at it. The above-mentioned 
catalytic converter 2 the plate and corrugated plate which constitute metal support For example, the 
junction field it was made to short-circuit between the layers joined, rolled and piled up by soldering 
etc., Mutually, a plate and a corrugated plate are rolled, as an insulation is held, a current consists of a 
non-joining field it was made to flow to a curled form, among these in a junction field, since a current 
connects too hastily and flows, electric resistance is small and produces generation of heat intensively in 
the non-joining field where electric resistance is large. Therefore, if the above-mentioned metal support 
is formed so that the part which forms the partial heating heater 21 may serve as a non-joining field, by 
being able to form the partial heating heater 21 easily in some catalytic converters 2, and energizing 
between the annular electrodes of a periphery from a center electrode, the partial heating heater 21 can 
generate heat, a surrounding catalyst can be heated, and it can be activated. 

[0020] Here, it is not necessary to form the partial heating heater 21 all over the upstream end face of the 
above-mentioned catalytic converter 2, it may be installed in the part, for example, the whole, punctate, 
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can activate the catalyst of the circumference of it partially with little power, and can oxidize a fuel at an 
early stage. 

[0021] Moreover, as support of the above-mentioned catalytic converter 2, using the ceramic support 
which fabricated porosity ceramics, such as cordierite, in the shape of a honeycomb, the suitable part of 
the upstream edge can be made to be able to carry out fixed support of the kanthal line etc., and the 
above-mentioned partial heating heater 21 can also be formed in it. 

[0022] From the above-mentioned catalytic converter 2, further, you make it the exhaust air passage 1 of 
the upstream crooked at the right angle, and the fuel-supply means slack fuel injection valve 4 is formed 
in exhaust air passage 1 wall of the above-mentioned right-angle section which counters the above- 
mentioned partial heating heater 21. This fuel injection valve 4 is connected to the fuel-supply system of 
figure abbreviation. Moreover, between the above-mentioned catalytic converter 2 and the above- 
mentioned catalyst support filter 3, the temperature sensor 5 which consists of a thermistor etc. is 
installed, and it enables it to have measured the exhaust-gas temperature after the above-mentioned 
catalytic-converter 2 passage. In addition, it is good also as a configuration which installs a temperature 
sensor 5 in the downstream of the above-mentioned catalyst support filter 3. 

[0023] It connects with the control means slack controller 6, and the above-mentioned partial heating 
heater 21, a fuel injection valve 4, and a temperature sensor 5 enable it to have controlled the 
energization to the partial heating heater 21, and supply of the fuel by the fuel injection valve 4 based on 
the exhaust-gas temperature measured with a temperature sensor 5. 

[0024] The control approach of the fuel amount of supply in the particle purge of the above-mentioned 
configuration is shown in drawing 2 . If it judges that an exhaust-gas temperature is lower than catalytic 
activity-ized temperature from the measurement result of the above-mentioned temperature sensor 5 at 
the time of playback initiation of a filter, with the signal from a controller 6, power will be supplied to 
the above-mentioned partial heating heater 21, and the catalyst supported by the above-mentioned 
catalytic converter 2 will be activated partially ( drawing 2 (a)). 

[0025] Next, a controller 6 computes the fuel amount of supply F which does not benefit the latent heat 
of vaporization of the fuel which the wall surface temperature of the catalytic activity-ized field of a 
catalytic converter 2 supplied below catalytic activity-ized temperature from an exhaust air flow rate or 
an engine speed, and an exhaust-gas temperature. And only the time amount Ts on which it was able to 
decide beforehand supplies the fuel of this fuel amount of supply F in the exhaust air passage 1 from a 
fuel injection valve 4. It is made for the fuel-supply time amount Ts to turn into beyond time amount 
until the temperature of a catalytic converter 2 is risen and stabilized here with the heat of reaction 
which the fuel of the fuel amount of supply F burned and generates. 

[0026] Since the temperature is maintainable beyond catalytic activity-ized temperature even if it 
supplies much more fuels after the temperature of a catalytic converter 2 is stabilized, the fuel amount of 
supply is made to increase gradually after that. This expands a catalytic activity-ized field to the whole 
catalytic converter 2 and some filters 3 ( drawing 2 (b)). And if the fuel amount of supply is made to 
increase further at a rate that extent which can maintain catalytic activity-ized temperature was decided 
beforehand, a catalytic activity-ized field is expandable to most of catalytic converters 2 and filters 3 
( drawing 2 (c)). 

[0027] up to the amount which can carry out the temperature up of the fuel amount of supply to the 
combustion temperature of an exhaust air particle after this - till then — ** — it comes out 
comparatively, and whether it increases or increases immediately, there is no same thing it is [ the 
thing ] less than catalytic activity-ized temperature. And the fuel supplied oxidizes within a catalytic 
converter 2 and a filter 3, carries out the exhaust air particle deposited on a filter 3 with this heat of 
reaction more than ignition temperature, burns it, and can reproduce a filter. 

[0028] The control approach of the fuel amount of supply in the gestalt of the operation of the 2nd of 
this invention to drawing 3 is shown. With the gestalt of this operation, control of the supply time 
amount of the fuel amount of supply F by the controller 6 is performed in the equipment configuration 
of above-mentioned drawing 1 using the output of the temperature sensor 5 installed in the lower stream 
of a river of a catalytic converter 2. 
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[0029] That is, although the catalytic activity-ized field spreads by fuel supply after starting the fuel 
supply of the fuel amount of supply F like the gestalt of implementation of the above 1st ( drawing 3 
(a)), it presumes whether the temperature of a catalytic converter 2 was stabilized here by whether the 
output of a temperature sensor 5 was risen and stabilized. And when judging that the temperature of a 
catalytic converter 2 was stabilized by expansion of stability, i.e., a catalytic activity-ized field, the fuel 
amount of supply is made to increase from the time further. Henceforth, a filter is reproduced like the 
gestalt of implementation of the above 1st ( drawing 3 (b), (c)). 

[0030] Thus, by controlling, fuel-supply time amount t until it stabilizes the temperature of a catalytic 
converter 2 further rather than the gestalt of implementation of the above 1st is made to suitable die 
length, and there is an advantage that supplying long time amount and a fuel vainly is lost. 
[0031] The configuration of the particle purge in the gestalt of the operation of the 3rd of this invention 
to drawing 4 is shown. With the gestalt of this operation, the die length of the catalytic converter 2 
which has the partial heating heater 21 was shortened very much, the catalytic converter 7 which has 
sufficient die length to burn total fuel in the fuel scope of supply is formed in that lower stream of a 
river, and it has made as [ carry out / within this catalytic converter 7 / mainly / the temperature up of 
exhaust air ]. In addition, it is not necessary to necessarily use the above-mentioned catalytic converter 2 
and a catalytic converter 7 as another object, and they may be constituted so that the catalyst support 
section of a catalytic converter 2 may serve as required sufficient die length. 

[0032] Also in such a configuration, the control of the fuel amount of supply based on the active state of 
a catalytic converter is effective, and the control approach of the fuel amount of supply is shown in 
drawing 5 . In the above-mentioned configuration, if it judges that an exhaust-gas temperature is lower 
than catalytic activity-ized temperature with a temperature sensor 5 at the time of playback initiation of a 
filter 3, power will be supplied to the above-mentioned partial heating heater 21 with the signal from a 
controller 6, and the catalyst supported will be activated partially. 

[0033] Next, from an exhaust air flow rate or an engine speed, and an exhaust-gas temperature, a 
controller 6 computes the fuel amount of supply F which the wall surface temperature of the catalytic 
activity-ized field of a catalytic converter 2 does not become below catalytic activity-ized temperature 
for the latent heat of vaporization of the supplied fuel, and starts fuel supply ( drawing 5 (a)). And only 
the time amount Ts which was able to determine beforehand the fuel of this fuel amount of supply F is 
supplied from a fuel supply system. The temperature of a catalytic converter 2 rises by this, and even if 
it supplies much more fuels, as for the temperature of a catalytic converter 2, beyond catalytic activity- 
ized temperature can be maintained. 

[0034] Then, if the fuel amount of supply is made to increase with the inclination decided beforehand 
gradually, the catalyst of a catalytic converter 7 is activated, a catalytic activity-ized field spreads with 
the increment in the fuel amount of supply ( drawing 5 (b)), and, finally the catalyst of the catalytic- 
converter 7 whole can be activated ( drawing 5 (c)). Henceforth, if the fuel amount of supply is made to 
increase to the combustion temperature of an exhaust air particle immediately further to the same rate 
even as it, or the amount which can carry out a temperature up, a fuel oxidizes within a catalytic 
converter 7, the temperature up of the exhaust-gas temperature which flows into a filter with the heat of 
reaction is carried out more than the combustion temperature of soot, and a filter can be reproduced. 
[0035] Since the catalytic converter 7 which has die length sufficient with the above-mentioned 
configuration to burn total fuel is formed and it was mainly made to carry out the temperature up of 
exhaust air within this catalytic converter 7, the temperature gradient in catalyst support filter order can 
be made small. There is an advantage which can compare with the configuration which burns a fuel 
within a filter by this, and can reduce and prevent the cinder of a particle, and can prevent the filter 
damage by the abnormality elevated temperature in filter back etc. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The catalyst support filter which carries out uptake of the particle which is prepared in the 
middle of an internal combustion engine's exhaust air passage, and is contained during exhaust air, The 
catalytic converter formed in the upstream of the above-mentioned filter to the flow of exhaust air of an 
internal combustion engine, The partial heating heater which generates heat electrically [ when it is 
attached to this catalytic converter and an exhaust-gas temperature reproduces a filter by the service 
condition lower than catalytic activity-ized temperature ], and can activate the catalyst of the above- 
mentioned catalytic converter partially, A fuel-supply means to supply a non-burned fuel all over the 
exhaust air passage of the upstream from the above-mentioned catalytic converter, Based on the 
catalytic activity condition of the above-mentioned catalytic converter, the catalyst which activated the 
fuel amount of supply until the active state of a catalyst was stabilized presupposes that extent which can 
maintain an active state is little. Then, the exhaust air particle purge of the internal combustion engine 
characterized by providing the control means controlled to make the fuel amount of supply increase. 
[Claim 2] The exhaust air particle purge of the internal combustion engine according to claim 1 which 
computed time amount until the fuel amount of supply and the active state to which a means to detect an 
exhaust-gas temperature is formed in the downstream of the above-mentioned catalytic converter or a 
catalyst support filter, and the catalyst of the above-mentioned catalytic converter can maintain [ the 
above-mentioned control means ] an active state based on the detection result are stabilized. 
[Claim 3] The exhaust air particle purge of the internal combustion engine according to claim 2 which is 
the thing to which the fuel amount of supply is made to increase from the time of the above-mentioned 
control means judging whether the active state of a catalyst was stabilized by whether for the exhaust- 
gas temperature detected with the above-mentioned detection means to have risen, and to have been 
stabilized, and the rise of an exhaust-gas temperature being stabilized. 

[Claim 4] Claim 1 which has sufficient die length for the catalyst support part of the above-mentioned 
catalytic converter to burn the total fuel supplied thru/or the exhaust air particle purge of an internal 
combustion engine given in three. 
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